We examined the relationship between bone loss and several biochemical indices in 38 patients with primary hyperparathyroidism. Bone mineral density was reduced by 12 \m=+-\4.0% in the lumbar spine, 18\m=+-\4.2% at the distal radius and 21\m=+-\2.8% at the proximal radius (mean\m=+-\sem). There were significant negative correlations between the serum concentrations of intact parathyroid hormone (PTH) and the Z-scores of the bone mineral content at the proximal and distal radius. In the lumbar spine, bone mineral density was greater in patients with mildly elevated PTH and less in patients whose PTH levels exceeded 8.6 pmol/l. We also observed a strong association between increased levels of serum alkaline phosphatase and low bone mineral Z-scores. Our (3, 4, 7, 11, (13) (14) (15) (16) (17) (18) (19) (20) (21) .
One of the major characteristics of primary hyperpara¬ thyroidism is a generalized increase in bone turnover. Histological data show an excess in both bone résorption and bone formation (1) (2) (3) (4) . Measurements of bone mineral content (BMC) and density (BMD) by single-and dual-photon absorptiometry have unambiguously demonstrated a reduction of cortical bone mass in primary hyperparathyroidism (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) , whereas the effects of primary hyperparathyroidism on trabecular bone mass are still controversial (3, 4, 7, 11, (13) (14) (15) (16) (17) (18) (19) (20) (21) .
In this study we examined the relationship between bone loss and characteristic changes in biochemical indices in order to find out whether the severity of these changes might parallel the extent of primary parathyr- (Table 3 ).
There were significant negative correlations between alkaline phosphatase serum levels and bone mineral measurements ( Fig. 2; Table 3 ). All patients with a markedly elevated alkaline phosphatase activity ( > 2 50 (Fig. 2) .
No correlation was observed between serum concen¬ trations or urinary excretions of phosphorus and cal¬ cium and bone mass ( Fig. 3; Table 3 ).
Discussion
Our study confirms earlier observations that primary hyperparathyroidism is associated with a loss of cortical bone (7, 13 (7, 11, 14, 15) and in addition found a higher incidence of spinal fractures (16, 17) , others found no changes or even increases in trabecular bone mass (3, 4, 13, (18) (19) (20) or observed an unchanged incidence for spinal fractures (21) . Many of these data might be explained by assuming a biphasic effect of PTH on trabecular bone mass. Preservation or even increases of trabecular bone seem to be confined to borderline elevation of PTH, whereas any further increase in PTH concentrations seems to be deleterious for trabecular bone as well. Indeed, all of the patients in our study with intact PTH concentration of less than 8.6 14 and 42% of all persons 50 years and older (32, 33 
